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ABSTRACT 



The invention includes a process for preparing an improved 
melt-strength polyolefin blend by incorporating a 
polyolefin/clay nanocomposite product. The 
nanooomposite-modified polyolefin blend is used to form 
articles through processing operations that involve stretch- 
ing and/or drawing, such as thermoforming, melt spinning, 
blow molding and foaming. The addition of the nanocom- 
posite product to the polyolefin blend improves the sag 
resistance of the polyolefin and broadens the processing 
window of the operation. 

22 Claims, 5 Drawing Sheets . 
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modified melt strength to the melt strength before modifi- aod comprises from about 50 to 80 percent by weight of 

cation measured at 220° C. is at least about L6 but no more polyolefin, from about 20 to 50 percent by weight of 
than about 14 and the final polyolefin blend has a shear functionalized poly olefin, and from about 20 to 48 percent 
viscosity that is at least about 5 times that of the shear by weight of organically modified clay, and the polyolefin 

viscosity of the polymer blend measured under the same 5 blend is present in an amount from about 73 to 98 percent 

conditions but without the organically modified clay. by weight, to form the final polymer blend which has a 

4. A method of manufacturing an article which comprises modi{icd melt strenglh ^ lhat tbc ratio 0 f the modified mclt 
a polyolefin/clay nanocompositc blend comprising: streDgth to the mel| streQgth bcfore modificatioQ mea sured at 

combining from about 50 to 98 percent by weight of a 2 20° C. is at least about 1.5 but no more than about 15. 

polyolefin comprising a non-frmctionalized homopoly- }Q iQ ^ of daim ^ wherem mc mastefbalch is 

mer or copo ymer of propylene, and either (a) copoly- io an am0UDt from abou( 3 %Q ^ { b wci ^ t 

mer of ethylene and an alpha-olefin wim an opUonal aad wmprises from aboul 60 l0 70 pcrccm by wcighl of 

diene; or (b) a styrene copolymer of ethylene or pro- frora about 30 l0 40 percent by weight of 

pylene; or a mixture thereof .from about 1 to 20 percent fcodiontlized polyolefin, and from about 30 to 45 percent 

by ^weight of 1 ^toctionalizedr^lyole^andanorgani. 15 b wei ^ t of organically modificd clay> and tbc polyolefiD 

cally modified clay in an amount sufficient to provide blend fe t fa aQ am0Ufll froffi about ?5 tQ 0? nt 

a modified melt strength so that a ratio of the modified b ^ {Q fonn me fina , , Icfin blend whkh has a 

melt strength of the final polyolefin blend to the melt mQdified ^ ^ w ^ ^ raUo of ^ moMtd meU 

strength of the polyolefin blend before modification su ^ Dglb lothero eltstrengm before modification measured at 

with the organically modified clay measured at 220 C. 2Q 22Q o c h flt fcast about \ 6 but QO m0fe lhan about 14 and 

is at least about 15 but no more than about 15; and |hc fiQa| polyolefin blcod has a ^ thal ^ at lcast 

forming the article using the polyolefin/clay nanocom- arx)ut 5 times that of me shear viscosity of the polymer blend 

posite blend. measured under the same conditions but without the organi* 

5. The method of claim 4, wherein the polyolefin blend in ca j| y mo ^i^^ c izy. 

the article comprises from about 70 to 95 percent by weight 25 u Thc article of claim 8> wnerc in the functionalized 

of polyolefin, from about 1 to 10 percent by weight of polyolefin comprises a homopolymer or copolymer of 

functionalized polyolefin, and from aboul 4 to 20 percent by pfopy lene, a homopolymer or copolymer of ethylene, or a 

weight of organically modified clay to provide a ratio of the mix(ure mcreoff where j n a functional monomer with a 

melt strength of the modified blend to the melt strength of p€odant reaclive polar ^ grafted ooto the po i yo l e fin. 

the blend before modification measured at 220° C. of at least 30 u ^ articIc of claim 8> wher ein the nanocomposite- 

about 1.6 but no more than about 14. modified polyolefin blend further comprises one or more 

6. The method of claim 4, wherein the polyolefin blend in 0 ptiona] additive components including nucleating agents, 
the article comprises from about 85 to 92 percent by weight fillcrs> piasticizers, impact modifiers, colorants, mold release 
of polyolefin, from about 2 to 5 percent by weight of agen(Sf lubricants> aD tistatic agents, pigments, fire 
functionalized polyolefin, and from aboul 6 to 10 percent by 35 retar d 3 nts f and ultraviolet stabilizers, or mixtures thereof, 
weight of organically modified clay to provide a ratio of the and |he ^^fa comprises octene. 

melt strength of the modified blend to thc melt strength of 13 ^ artjc|e of claim g wherein the a^on 0 f the 

the blend before modification measured at 220° C. of at least nanocomposite masterbatcb provides a range of tempera- 

about 1.6 but no more than about 14. wfcs for forming & t artic | e mal ^ a( least about 10 <> c. 

7. The method of claim 1 wherem the forming comprises ^ ^ tcr tDan without the inclusion of a sufficient amount of 
at least one of roermoforming, extrusion, melt spinning, (he clay QaBOCOmpos j| C . 

blow molding or foam processing. 14 ^ aut0 motive component, a building material, a 

8. An article formed from a final polyolefin blend con- packaging material, an electrical material, or a nonwoveo 
taming a polyolefin/clay nanocomposite masterbatcb com- fabric or fiber comprising the art icle of claim 8. 

P ns,D 8 : 45 15. An article formed from a modified polyolefin blend 

from about 0 to 99 percent by wcight of polyolefin from comprising from about 50 to 98 percent by weight of 

about 1 to 100 percent by weight of a functionalized polyolefin comprising a non-functionalized homopolymer or 

polyolefin, and from about 10 to 50 percent by weight copolymer of propylene, and either (a) copolymer of ethyl- 

of an organically modified clay, and any optional C ne and an alpha-olefin with an optional diene; or (b) a 

additive components, 50 styrene copolymer of ethylene or propylene; or a mixture 

wherein the final polyolefin blend comprises from aboul thereof, from about 1 to 20 percent by weight of function- 

1 to 30 percent by weight of the nanocomposite mas- alized polyolefin, and from about 1 to 30 percent by weight 

tcrbatch and about 70 to 99 percent by weight of a of organically modified clay that is sufficiently dispersed in 

polyolefin blend comprising a non- functionalized the polyolefin and functionauzed polyolefin to provide a 

homopolymer or copolymer of propylene, and either 55 modified melt strength of the final polyolefin blend that is 

(a) copolymer of ethylene and an alpha-olefin with an greater than the melt strjength of the polyolefin blend before 

optional diene; or (b) a styrene copolymer of ethylene modification with th^^rganically modified clay, 

or propylene; or a mixture thereof, aod 16. The article of claim 15, wherein the polyolefin blend 

wherein the organoclay is sufficiently exfoliated into the comprises from about 70 to 95 perceol by weight of 

polyolefin blend to provide the final polyolefin blend 60 polyolefin, from about 1 to 10 percent by weight of func- 

with a modified melt strength so that the ratio of the tionalized polyolefin, and from about 4 to 20 percent by 

modified melt strength of the final polyolefin blend to weight of organically modified clay, 

the melt strength of the polyolefin blend before modi- 17. The article of claim 15, wherein the polyolefin blend 

fication with the organically modified clay measured at comprises about 85 to 92 percent by weight of polyolefin, 

220° C. is at least about 1.5 but no more than about 15. 65 from about 2 to 5 percent by weight of functionalized 

9. The article of claim 8, wherein the masterbatcb is polyolefin, and from about 6 to 10 percent by wcighl of 
present in an amount from about 2 to 27 percent by weight organically modified clay. 



